Inhibition of hepatitis B virus replication by Bay 41-4109 and its association with nucleocapsid disassembly.
The authors investigate the effects and mechanisms of the anti-hepatitis B virus (HBV) agent Bay 41-4109. HepG2.2.15 cells were used to investigate the antiviral effects of Bay 41-4109 by using real-time polymerase chain reaction (PCR), western blotting, and immunofluorescence. The C terminally truncated core protein was expressed and purified. Changes in hepatitis B capsid formation were assayed by dynamic light scattering and transmission electronic microscopy. Bay 41-4109 was found to be a highly selective and potent inhibitor of hepatitis B virus replication in HepG2.2.15 cells. This compound was equally effective at inhibiting HBV DNA release and the cytoplasmic HBcAg level, with 50% inhibitory concentrations of 32.6 and 132 nM, respectively. HBV DNA and HBcAg were inhibited in a dose-dependent manner, indicating that the anti-HBV mechanisms are associated with and dependent on the rate of HBcAg inhibition. Our results indicate that Bay 41-4109 treatment disassembled the core capsids and separated them into monomers or dimers, the form in which they could be further degraded into peptides. The core protein assembled in a misdirected manner cannot function effectively. Our results suggest that, based on its particular activities, Bay 41-4109 is a promising anti-HBV candidate.